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TR-RE-GCSD- -3 _I 

T B T  REPORT 

FOR 

James, Pond and Clark, Inc,,  Pa r t  Number BR949Tl-6BB(Tq) 

NASA Drawing Number 75M09618 PAV-2 

ABSTRACT 

This r epor t  presents  t h e  r e s u l t s  of tests performed on one specimen 
of Angle Valve 75M09618 PAV-2. The following tests were performed: 

1. Receiving Inspection 6, Low Temperature 
2. Proof Pressure 7. High Temperature 
3. Functional 8. Cycle 
4. Flow 9. Sand and Dust 
5. Surge 10. S a l t  Fog 

11. Burst 

The specimen's performance was  i n  accordance with t h e  spec i f i ca t ion  re- 

After U3 cycles t h e  torque required t o  operate the valve exceeded 
quirements of NASA drawing number 7511109618 PAV-2 except during t h e  cyc le  
t e s t .  
t h e  10 foot-pounds sea t ing  and t h e  5 foot-pounds running torque. 
of t h e  valve revealed damaged threads  on t h e  valve stem and f a i l u r e  of t h e  
packing gland. The valve was sent  t o  t h e  vendor f o r  reworking and a f t e r  
re turn  t o  CCSD, t h e  specimen w a s  r e t es ted .  
were sat i s  factory.  

Disassembly 

Results  of t h e  second cycle  test 
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Angle Valve, 3/8-Inch, 75MO9618 PAV-2 



CHECK SHEET 

FOR 
ANGLE VALVE, 3/8-INCH 

MANUFACTUREFi: James, Pond and Clark, Inc. 
MANUFACTURER ' S PUT NUMBER : BR949T1-6BB( T9 ) 
NASA PART NUMBER: 75M09618 PAV-2 
TESTING AGEXCY: 
AUTHORIZING AGENCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, La. 

I. FUNCTIONAL REQUIREMENTS 

I1 

A. OPERATING MEDIUM: 
B. OPFMTING PRESSURE: 
C. LEAKAGE: 
D. TORQUE: 

E. PROF PRESSURE: 
F. FLOW Cv: 
G. BURST PRESSURE: 

CONSTRUCTION 

A. BODY MATIBIAL: 

B. SEAT MATEZIAL: 

D. CONTROL KNOB MATERIAL: 
E. PACKING MATERIAL: 
F. I N L E T  PORT: 
G. SECTIONAL DIMENSIONS : 

C. BACK-UP RING MATERIAL: 

Nitrogen or helium 
6000 psig 
Bubble t i g h t  below 6000 ps ig  
Max. breakaway: '10 f t - l b  with 
6000 ps ig  

Max. seat ing:  10 f t - l b  aga ins t  
6000 psig 
9000 ps ig  
Determine 
24,000 psig, minimum 

Max. W i n g :  5 f t - l b  

316 s t a i n l e s s  s t e e l ,  
passivated per 5.4.1 of 
MIL-STD-171 
KEL-F or 316 s t a i n l e s s  s t e e l  
KEL-F 
Aluminum 
Teflon 
3/8 inch 
Drawing 75M09618 PAW2 

III. ENVIRONMENTAL CHARACTIB1ST"UFACTURER'S SPECIFICATIONS 

OPWATING TE;MPERATURE: +5 t o  160°F 

I V .  LOCATION AND USE 

Pneumatics system of t h e  ground support equipment, Launch Complex 34. 

I 

v i i i  



TEST SUPiMMiY 

ANGLE VALVE, 3/8-INCH 

75M09618 PAV-2 

I 
I z v i r o m e n t  

Receiving 
Inspection 

Proof Pres- 
sure  

I Functional 
Tes t  

Flow Test 

Surge Test 

Low Tempera 
t u r e  Test 

High Temper 
a t u r e  Test 

Cycle Test 

Sand and 
Dust Test 

S a l t  Spray 

Burst 

Units 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Operational 
Boundary 

NASA Drawing 
Number 75M- 
09618 PAV-2 

9,000. ps ig  for  
f i v e  minutes 

Leakage: Bubbl 
t i g h t  a t  6000 
Psig  

Cv t o  be de- 
termined 

0 t o  6000 psig 
f o r  20 cycles  

+160 (+/+,-O)"F 

Operating t h e  
specimen f o r  
1000 complete 
cycles  with 
6000 psig  on 
i n l e t  t o  valve 

2 hours a t  77" 
2 hours a t  16C 

2LO (22) hours 

24,000 ps ig  f c  
5 minutes mini 

Test 
Ob j ectivs 

Visual and dimen- 
s iona l  examination 
fo r  compliance 

:heck f o r  leakage 
o r  d i s t o r t i o n  

:heck f o r  leakage 
and e s t ab l i sh  
opening, c los ing and  
running torque value 

Determine Cv f o r  
the  valve 

Determine i f  speci-  
men's operaltion i s  
impaired by surge 

Determine i f  t h e  en- 
vironments cause 
degradation or  de- 
formation 

Determine i f  t h e  en- 
vironment causes de€ 
radat ion or  deform- 
a t ion  due t o  accumu- 
l a t i v e  w e a r  

Determine i f  sand 
F p a r t i c l e s  can 
cause malfunction 

Determine i f  speci-  
men operation is  im-  
paired by s a l t  en- 
v i  rnnment 

Check f o r  s t ruc tura l  
damage and leakage 

Test 
Results 

Sat i s-  
fac tory  

Sa t  is- 
fac tory  

Sa t i s-  
fac tory  

Sa t i s-  
fac tory  

Sa t i s-  
fac tory  

Sa t i s-  
fac tory  

Sa t i s-  
fac tory  

Uwsat i s - 
factory 
Excessiv 
leakage 
after  ll+ 
cycles  

Sa t i s-  
fac tory  

Sa t i s-  
factory 

Sa t i s-  
fac tory  

~~ 

Remarks 

No v i s u a l  de- 
v i a t i ons  from 
t h e  specif ica-  
t i o n  or  good 
workmanship 

No leakage or 
d i s t o r t i o n  

No leakage 

:verage Cv of 
0 A25  

No leakage or 
apparent d i  s - 
t o r t i o n  

No leakage or  
apparent 
d i s t o r t i o n  

Valve stem 
threads and 
packing gland 
were damaged. 
Valve returned 
t o  vendor f o r  
reworking 
Valve did  not 
malfunction 

Valve function 
sat is  f a c t  o r i l y  

Valve did not 
rupture  a t  
24,000 psig  



SECTION I 

INTRODUCTION 

1.1 

1.1.1 

1.1.2 

1.,2 

l .2.1 

1.3 

SCOPE 

This r epor t  descr ibes  the  t e s t i n g  of t h e  3/8-inch, manually 
operated Angle Valve 75M09618 PAV-2. 
those  necessary t o  determine whether t h e  valve will s a t i s f y  
t h e  opera t ional  and environmental requirements of t h e  John F. 
Kennedy Space Center. 
sented on page 

Tests included were 

A summary of t h e  test r e s u l t s  is  pre- 

One specimen was  tested. 

- ITEM DESCRIVTION 

Angle Valve 75M09618 PAV-2 has a 3/8-inch nominal s i z e  i n l e t  
port .  
r a t ed  f o r  use with ni trogen and helium. 

It has a design pera t ing pressure of 6000 ps ig  and is 

APPLICABLE DOCUME3JTS 

The following documents contain t h e  t es t  requirements f o r  
Angle Valve 75M096l.8 PAV-2. 

a. 

b. 

C .  

d. 

e .  

KSC-STD-l64(D), Standard Environmental Test Methclds 
f o r  Ground Support Equipment I n s t a l l a t i o n s  a t  Cape 
Kennedy. 

Component Specif i.catian 75M09618 PAV-2 

Cleanliness Standard AlGM10671 

Test Plan CCSD-FO-lll5-1F 

Technical Procedure TP-RE-CCSD-FO-1115-2F 



SECTION I1 

RECEIVING INSPEETION 

2.1 

2.2 

2 .3  

REQUIREMENTS 

The specimen s h a l l  be v i s u a l l y  and dimensionally inspected f o r  
conformance with NASA Specif ica t ion 75M09618 PAV-2 p r i o r  t o  
t h e  start  of t h e  tests. 
f o r  poor workmanship and manufacturing defects .  

The specimen s h a l l  a l s o  be inspected 

TEST PROCEDURE 

The specimen was checked t o  determine compliance with NASA 
Spec i f i ca t ion  75M09618 PAV-2 and appl icable  vendor drawings 
t o  t h e  extent  poss ib le  without disassembling t h e  test  specimen. 
A t  t h e  same t i m e  t h e  t e s t  specimen was also inspected f o r  poor 
workmanship and manufacturing defects .  

TEST RESULTS 

The specimen complied w i t h  drawing 75M09618 PAV-2. 
of poor workmanship Qc' manufacturing defects  was observed. 

No evidence 

TEST DATA 

The d a t a  presented i n  t a b l e s  2-1 and 2-2 were recorded during 
t h e  inspection.  

2-1 



Table 2-1. Receiving Inspection Test Data 

Item 

Physical descr ip t ion  

Body material 

Seat  material 

Handwheel mater ia l  

Handwheel diameter 

Overall length (open) 

Overall  length (closed)  

Body housing 
dimens ions 

I n l e t  and o u t l e t  I.D. 

I t e m  
No. 

1 

2 

3 

Specified 

Angle Valve, 3/8-inch 

S t a i n l e s s  steel  

KEL-F 

A l u m i n u m  

2.18 in.  

4.0 in .  (max.) 

3.52 i n .  (max.) 

1.0 x 1.0 x 1.34 in .  

0.5625 in. 

Actual 

Angle Valve, 3/8-inch 

S ta in l e s s  steel  

KEL-F 

Aluminum 

2.15 in .  

3.7s in.  

3.49 in.  

1.0 x 1.0 x 1.32 in. 

0.562 in. 

Table 2-2. Receiving Inspection Test Equipment L i s t  

Item 

S t e e l  Scale  

1- in. micro- 
meter 

4-in. i n s ide  
caliper 

Manufacturer 

Browne & Sharpe 

Craftsman 

Union Tool 

Model/ 
Par t  No I 

S e r i a l  
No . 

NASA 101- 
1013 

NASA 106- 
1137-P 

N/A 

Cal. Date 

7-23-64 

4-20-67 

2-2 



3.1 

3.1.1 

3.1.2 

3.1.3 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3.2.9 

3.2.10 

SECTION I11 

PROOF PFESSURE TEST 

TEST UQUIRE"S 

The tes t  specimen s h a l l  be subjected t o  a proof pressure  of 
9000 psig.  

The pressure  s h a l l  be simultaneously appl ied t o  t he  in le t  and 
o u t l e t  por ts ,  with t h e  valve i n  t h e  open posi t ion,  and a h a l l  
be maintained f o r  5 minutes. 

The specimen s h a l l  be inspected f o r  leakage and d i s t o r t i o n .  

TEST PROCEDURE 

The test  specimen was  i n s t a l l e d  i n  the  tes t  se tup  as shown i n  
f igures  3-1 and 3-2 u t i l i z i n g  t he  equipment l i s t e d  i n  table 
3-1. 

Regulator 21  w a s  adjusted f o r  zero o u t l e t  pressure.  

The tes t  specimen and hand valves 6, 7, 8, 9, 10 and 11 were 
opened and t h e  system was f i l l e d  with water, 
a t  t h e  specimen and gage 3 were loosened t o  bleed a l l  a i r  from 
t h e  system. 

The f i t t i n g s  

The f i t t i n g s  were then t ightened. 

Hand valves 6, 8, 9 and 11 were  closed. 

Hand valve 5 was opened and 3OOO psig GN2 was monitored on 
gage 4. 

Regulator 21 was adjusted unt i l  a pressure of 75 ps ig  w a s  in-  
dica ted  on gage 15. 

Switch 17 w a s  then closed. 
pump 19 s t a r t ed .  

Solenoid valve 1.8 was opened and 

The pump continued t o  operate u n t i l  a pressure of 9000 p s i g  
was indicated on gage 3. Switch 17 was  then opened t o  s top  
pumping. 

The 9W0 ps ig  pressure  was maintained f o r  5 minutes, and t h e  
specimen was checked for  leakage. 

Hand valves 8 and 11 were opened t o  vent t h e  system, and t h e  
specimen was then checked f o r  d i s to r t i on .  

3-1 



3 03 

3 04 

TEST RFSULTS 

The specimen did not leak and there was no evidence of 
distortion. 

TEST DATA 

The test data are present in table 3-2. 

.. 
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Table 3-1. Proof Pressure and Burst Test Equipment L i s t  

. 

Item 
KO. 

1 

- 

2 

3 

4 

5 

6 

‘ I  

9 

9 

1c 

11 

12 

11 

u 

1 5  

16 

17 

18 

19 

Item 

Test Specimen 

Water Supply 

Hydrostatic 
Pressure Gage 

Burst Chamber 

Hand Valve 

Hand Valve 

!land Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Hand Valve 

Water Reservoir 

Pneumatic Filter 

Pneumatic Gage 

Pneumatic Gage 

Power Supply 

Switch 

2-Way Solenoid 
Valve 

Hydrostatic Pump 

Slark, Inc. 

NOPSI 

As t ra 

CCSD 

Aminc o 

Aminco 

Aminc o 

Aminco 

AKiXlCQ 

Aminc o 

Aminc o 

CCSD 

Bendix Corp. 

Ashcroft 
I 

USG 

CCSD 

Cut ler-Warmer 

Marotta Valve 
Corp. 

Sprague Ihgineer- 
ing  Corp. 

990 

A 

A 

078b3 

A 

I 

3-3 

261344 

8A 

?JA 

!A 

?$A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3Op-16- 
64 

f t  x. 3 f t  x 3 f  

ormally closed 

Fir operated, 



Table 3-1. Proof Pressure and Burst Test Equipment List (Continued) 

Manufacturer 

Aminco 

Marotta Valve 
Corp 

Air F’roduc t s 

Model/ 
Part No, 

44-6305 

NA 

NA 

No. I Remarks 

NA 

NA 

NA 

114-h * 

3OOO-psig inlet 
0-to 200-psig 
outlet 

300-ps ig 

Table 3-2. Proof Pressure Test Data 

1 I 
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SJXTION IV 

F"CTI0NAL TEST 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.L 

4.2 

4. .2*1 

b.2.2 

b.2.3 

4e2.4 

4.2.5 

4.2.6 

k.2.7 

TEST REQUIRENEWS 

The t e s t  specimen s h a l l b e  inspected f o r  leakage w i t h  t h e  
o u t l e t  por t  of t h e  specimen pressurized t o  6000 psig, specimen 
closed, and t h e  inlet port vented. Leakage s h a l l  be recorded. 

The tes t  specimen s h a l l  be inspected f o r  leakage with t h e  
i n l e t  por t  of t h e  specimen pressurized t o  6000 psig,  s p e c h e n  
closed, and t h e  o u t l e t  p o r t  vented. Leakage shall be re- 
corded . 
The opening, closing, and normal running torque of t h e  valve 
s h a l l  be determined with t h e  i n l e t  por t  pressurized t o  6000 
ps ig  and then rel ieved t o  zero psig. Record a l l  data .  

The procedure described i n  4.1.1 and 4.1.2 each s h a l l  be 
repeated once f o r  t h e  i n i t i a l  functional test and performed 
once f o r  a l l  subsequent funct ional  tests. 
scr ibed i n  4.1.3 s h a l l  be performed t e n  times i n i t i a l l y  and 
three times f o r  a l l  subsequent funct ional  tests. 

Procedures de- 

TEST PROCEDURE 

The tes t  se tup  w a s  assembled as shown i n  f igu re  4-1 and 4-2 
using t h e  equipment l i s ted i n  t a b l e  4-1 except f o r  thermo- 
couple 17 and thermal  chamber 18. 
closed. Flex hose 20 (por t  A )  was connected t o  t h e  o u t l e t  
por t  o f  t h e  specimen and flex hose 21 (por t  B) was connected 
t o  t h e  i n l e t  port .  

The hand wheel of t h e  tes t  specimen w a s  replaced w i t h  torque 
wrench 13 and t h e  test specimen was  closed using t h e  maximum 
sea t ing  torque of 10 inch-pounds. 

All hand valves were 

Regulators 6 and 15 were adjusted for  zero o u t l e t  pressure.  

Hand valve 3 was  slowly opened, and gage 5 indicated 7000 psig. 

Regulator 6 was adjusted t o  e s t a b l i s h  6000 psig,  as indicated 
on pressure gage 7. 

Hand valve 10 was  opened t o  determine the  amount of leakage by 
t h e  displacement of water i n  graduated cyl inder  11. 

Regulator 6 was adjusted f o r  zero o u t l e t  pressure and hand 
valve 8 w a s  opened t o  vent t h e  specimen. 

4-1 i 



4.2.10 

4.2.U. 

4.2.12 

4.2.13 

k.2.15 

4.2.16 

4.2.17 

4.2.18 

4.2.19 

4.2.20 

4.2.21 

4.2.22 

4.2.23 

4.2.24 

4.2025 

4.2.26 

Hand valves 8 and 10 were closed. 

Flex hose 20 (port A) was connected t o  the  i n l e t  port of the  
specimen and flex hose 21 (port B) was connected t o  the  outlet  
port . 
The procedures described in 4.2.5 through 4.2.8 were repeated, 

By adjusting regulator 6, t he  specimen pressure, as indicated 
on pressure gage 7, was slowly increased t o  6000 psig, 

The breakaway torque of the  specimen was measured by slowly 
applying the  maximUrn torque required t o  unseat t he  specimen. 

After the  breakaway torque was measured, the specimen was com- 
pletely opened. 
the  specimen fu l l y  opened, was measured. 

The running torque required from breakaway until  . 

The specimen was  closed and the closing running torque was 
measured. 

Hand valve 9 w a s  opened and closed t o  vent the outlet  pressure 
of the specimen. Hand valve 10 was opened. 

The specimen was slowly opened u n t i l  bubbles appeared i n  
water tank 12. 

The specimen was slowly closed and the torque required t o  stop 
the  bubbles i n  water tank l2 was measured. 
torque f o r  t h e  spcimen at  operating pressure. 

Regulator 6 and hand valve 10 were closed. 

This was the closing 

Hand valves 8 and 9 were opened and closed t o  vent the  specimen. 

The procedures described in 4.2.12 through 4.2.34 were repeated 
t o  determine breakawzy and running torque values for  the un- 
pressurized specimen. 

Flex hose 20 (port A)  was disconnected and capped, and f l ex  hose 
19 (port C )  was connected t o  the inlet port of t h e  specimen, 

Regulator 6 was  adjusted t o  establish 100 psig on pressure gage 
7. 

Hand valve l.4 was opened. 

Regulator 15 was slowly adjusted, establishing a 2-psig 
reading on pressure gage 16, 

Hand valve 10 was opened. 

The test spec 
water tank 12. 

was slowly opened u n t i l  bubbles appeared in 
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4.2.27 The t e s t  specimen was slowly closed and t h e  torque required 
t o  s top  t h e  bubbles was  measured. 
torque f o r  the  specimen When it was e s s e n t i a l l y  unpressurized. 

Regulators 6 and 15 were closed and hand valve 8 was opened 
t o  vent t h e  supply pressure.  

This was t h e  c los ing  

4.2.28 

4.2.29 Hand valves 8, 10 and l4 were closed. 

4.2.30 Flex hose 19 (por t  C)  was disconnected and port  A of flex hose 
20 was uncapped and connected t o  t h e  i n l e t  of t h e  specimen. 

4.2.31 The t e s t  specimen was closed using t h e  maximum sea t ing  torque 
of 10 inch-pounds. 

4.2.32 The procedures described i n  4.2.11 through 4.2.31 were per- 
formed ten Limes and t h e  procedures described in 4.2.1 through 
4.2.10 were repeated once f o r  the  i n i t i a l  funct ional  t e s t .  

4.2.33 For a l l  subsequent t e s t s ,  t he  procedures described i n  4.2.11 
through 4.2.30 were performed th ree  times and 4.2.1 through 
4.2.10 once. 

4.3 

4.4 

TEST RESULTS 

The t e s t  specimen functioned s a t i s f a c t o r i l y  during t h e  ini t ial  
funct ional  test. 

TEST DATA 

I n i t i a l  func t i ana l  t e s t  da ta  a r e  presented in t a b l e  4-2. 
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Table 4-1. Functional Test Equipmen% L i s t  

Item 

Test Specimen 

He Source 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulat o 

Pressure Gage 

Hand Valve 

Hand Valve 

Hand Valve 

Graduated Cylin- 
der  

Water Tank 

Torque Wrench 

Hand Valve 

Mamfacturer 

ames, Pond and 
i b r k ,  Inc. 

lCSD 

lombination Pump 
rlld Valve Co. 

[icroporous 

Ieise 

lescom Corp. 

is hc r of t 

lobbins Aviation 

lobbins Aviation 

lobbins Aviation 

*ex Co, 

:CSD 

Lrmstrong 

lobbins Aviation 

Nodel/ 
art IJo 

R949T1- 
BB(T9) 

NA 

80-3 

813F-2M 

9479 

6-1002 

,057s 

SKG-250- 
T 

SKG250- 
T 

SKG-250- 
T 

NA 

NA 

IR-100 

SKG-250- 
T 

eakage de tec tor  

NA -in, 

~ 

I 
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tern 
No. 

15 

- 

16 

17 

18 

20 

21 

Table 4-1. Functional Test Equipment L i s t  (Continued) 

It em 

'ressure Regulat c 

'ressure Gage 

'hernocouple 

rhermal Chamber 

?lex Hose 

Flex Hose 

Flex Hose 

_- 
ltanuf ac t u r e  r 

'escom Corp. 

larsh Instrument 

ioneywell Corp. 

:onrad Corp. 

NA 

NA 

MA 

!odel/ 
*t iJ0. 

-1002 

A 

112 

A 

'A 

iA 

iA 

Remarks 

100-psig inlet 
0- to 10-psig 
o u t l e t  

ASA 08- 
13-2049 
1 

NA 

NA 

NA 

-30 t o  180°F 
(temperature 
tests only) 

-in. 

-in. 

-in. 

I L-5 



~ --.- .. 

. - I  



I 

c 
0 

8 
k 

. 
rl 

I 
=t 

.. 
P) 





5 .I. 

5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.2 

5 "2.3 

5.2.4 

5.2.5 

5.2.6 

5.3 

5.3.1 

SECTION V 

FLOW TEST 

TEST REQUIREMENTS 

The valve capaci ty  (Cv) of t he  specimen s h a l l  be determined, 

A flow rate versus pressure drop curve s h a l l  be developed. 

TEST PROCEDURE 

The test se tup  was assembled as shown i n  f i gu re  5-2 and 5-3 
u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  5-1. 
were closed, 

All hand valves 

Reservoir vent valve 11 was  opened. 
and rese rvo i r  10 was f i l l e d  t o  approximte1;y 75 percenk o f  
i t s  capacity,  

Hand valve U. was opened 

Hand valves 11 and I,!+ were closed. 

Hand valve 3 was opened and regu la to r  6 was adjusted so t h a t  
50 ps ig  pressure was  applied t o  t h e  reservoir .  The pressure 
was monitored on gage 16. 

Valves 17 and 18 were adjusted so t h a t  flow rates of 0.5 through 
3.2 gal lons  per minute were a t t a ined  as indicated by flowmeter 
19, The pressure drop across  t h e  valve and t h e  pipe l o s s  were 
read on gages 23 and 2l+ and were recorded. The water tempera- 
t u r e  as indicated by temperature recorder 22 was recorded. 

For each data point ,  Cv was computed f o r  t h e  specimen by 
using t he  following formula: 

where : 
sured flow rate (gpm) 

P = pressure  drop across  t h e  specimen (psi) 
+= dens i ty  of t h e  water at temperature indicated 

by thermoaouple 21 
P = dens i ty  of water a t  48°F 

TEST RESULTS 

The flow coe f f i c i en t  (Cv) of t h e  3/8 inch angle  valve was an 
average of 0.42 when calcula ted over a f l o w  range between 0.50 
and 3.2 gal lons  water per minute. 

5 -1 



The specimen showed no deterioration following the test. 

TEST DATA 

The test data recorded during the test and a functional following 
the  test are presented in tables  5-2 and 5-3. 
pressure drop is  presented in figure 5-1. 

Flow rate versus 

L 
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5-1, Flow Test  Equipnent L i s t  

Itexl 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

u 
15 

16 

17 

18 

19 

20 

It em 

Test Specimen 

A i r  SUPPlS 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Pressure Gage 
- 

Relief Valve 

Check Valve 

Water Tank 

Hand Valve 

Check Valve 

Relief Valve 

Wand Valve 

ter Supply 

d Valve 

Hand Valve 

&Valve  Gorp. 
Bendix 

Ashcrof t 

Tescom 

A s  her o f t  

Crissair 

C r i  ssair 

Ashcrof t 

Ser i a l  
No. 

i O l W l 2  

NA 

NA 

NA 

95-1210- 

NA 

95-1227- 

16057 

NA 

10571 

NA 

NA 

15734 

NA 

NA 

5116-18 

19-90794 

019165 

016578 

Remarks 

kngle Valve 3/8. 
In. 

3 t o  3ooo psig  

1/2=in. 

l emic ron  

0-5000 ps ig  
Cal. date 
ll/l0/66 

3-4000 ps ig  

1500 psig  

566 gal, 

loo psig  

L/2-in. 

1-in, 

3.25 t o  7.5 GPM 
k1. date u./~o/ 
:aledate 9/23/66 



Item 
No 

21 

- 

22 

2k 

25 

Table 5-1. Flow Test pent  List Continued 

It em 

rature Probe 

corder 

r'essure Gage 

Pressure Gage 

Hand Valve 

Hanufac t u r e  r 

ter 

Heise 

Heise 

Vacco 

Model/ 
a r t  iJo. 

2 T a l 3 P  

tu 

NA 

H-41912 

W4P-20 
x; 

Remarks 

-100 to  +400 
Cal. date 
7/20/66 

0-100 psig 
t.l% FS Cal. 
L t e  u=&* 
1/2-in. 
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Table 5-3. Flow Test Data 

Flow 
(gPd 

0.50 

0.75 

0.90 

1.00 

1.25 

1.50 

1.75 

2.00 

2.50 

3.00 

3.20 

3.20 

3. 

2.50 

2.00 

1.75 

1.50 

1.25 

1. 

0.75 

0.50 

Specimen 
Upstream 

( P S i d  

2. 5 

5.7 

8.3 

u). 1 

15.2 

21.8 

28-7 

37'. 7 

57.7 

83.0 

95 80 

94.5 

82.7 

57.7 

37.3 

28.9 

21.4 

e9 

5.8 

2.8 

lessure 
)owns t ream 

(PQ) 

0.9 

2.1 

3.1 

3.9 

5.9 

8.4 

n. 1 

24.5 

21.8 

31.3 

35.8 

35.7 

31.3 

21.9 

&e 2 

uL.0 

8.1 

5.7 

3.7 

2.3 

1.2 

Tare 
( P s i )  

0.1 

0.1 

0.2 

Om4 

0.4 

0. 5 

0.7 

0.9 

1.2 

1.8 

2.0 

2.0 

1.8 

1.3 

0.9 

0.7 

0.5 

0.3 

0.2 

0.1 

0.1 

5-6 

AP 
(Psi) 

1. 5 

3.5 

5 .o 

5.8 

8.9 

12.9 

16.9 

22.3 

34.7 

49.9 

57-2 , 

56.8 

k9.6 

34.5 

22.2 

17.2 

12.8 

8.9 

6.0 

3.4 

1.5 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

To 

50 

50. 

50 

50 

50 

50 

50 

50 

50 

50' 

Media 
Temperature 

(OF) 

Flow 
Coefficient 

(op) 

0.40 

0.40 

0.40 

0.42 

0.42 

0.43 

a h 3  

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.43 

0.42 

0.41 

0.41 

0.40 

I ___c_-- 
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SECTION V I  

SURGE TEST 

6.1. 

6.1.1 

6.1.2 

6.1.3 

6.2 

6.2.1 

TEST REQUIREMENTS 

The test specimen s h a l l  be subjected t o  20 pressure  surges, 10 
with t h e  specimen closed and 10 with t h e  specimen p a r t i a l l y  
opened. 
causes degradation or deformation of t h e  specimen. 

The surge test determines whether t h e  environment 

Each pressure surge s h a l l  be a pressure  increase  from zero t o  
6000 ps ig  within 100 milliseconds. 

The downstream s i d e  of t h e  specimen s h a l l  be vented after each 
surge, when specimen is  parOially opened. 

TEST PRGCEDUElE 

?he t es t  specimen was i n s t a l l e d  i n  t h e  t e s t  se tup  as shown 
i n  f igures  6-2 and 6-3 using t h e  equipment l i s t e d i n  t a b l e  6-1. 
All hand valves, regu la to rs  and t h e  specimen were ehosed f o r  
zero pressure. 

6.2.2 Hand valve 2 w a s  opened. 

6.2.3 Pressure gage 4 indicated t h e  supply pressure of 7000 psig .  

6.2.L Regulator 5 was adjusted un t i l  gage 6 showed 6OGO ps ig  supplied 
t o  t h e  tes t  setup. Hand valve 7 was opened. 

6.2,5 Switch 18 was closed and solenoid valve 8 supplied 6000 psig  
t o  t h e  i n l e t  por t  of t h e  specimen. 

6,2.h The output from pressure transducer 15 was recorded on 
oscil lograph 16 together  w i t h  t h e  t h e  f o r  each run. 

6.2.7 Switch 18 was opened t o  deactuate solenoid valxe 8. 

6.2.8 Procedures 6.2.5 through 6.2.7 were repeated 10 times. 

6.2.9 The test  sample was  p a r t i a l l y  opened (cracked), and t h e  vent 
lenoid  valve 8 was capped. 

6.2.10 Procedures 6.2.5 through 6,2.7 were repeated f o r  10 addi t iona l  
cycles,  opening hand valve 12 after each cycle  t o  vent t h e  
downstream pressure  from t h e  specimen. 

6.2.11 The specimen was examined f o r  d i s t o r t i o n  after  each cycle  and 
funct ional ly  t e s t ed  p r i o r  t o  and after surge t e s t i ng .  

6-1 
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6.3 

6.3.1 

6.4 

TEST RESULTS 

The specimen was cycled t e n  times i n  t h e  closed pos i t ion  
with a pressure of 0 t o  6000 psig  and a rise rate of 75 
milliseconds. The second t en  cycles were performed with 
t h e  valve i n  t h e  p a r t i c a l l y  opened posi t ion,  cracked, with 
a 0 t o  6000 ps ig  pressure and a rise rate of 80 milliseconds. 
The specimen demonstrated no adverse e f f e c t s  from t h e  test. 

TEST DATA 

6.1L.1 A t y p i c a l  surge waveform as recorded during t h e  test is shown 
i n  f i g u r e  6-la 

6.4.2 Data recorded during t h e  pre-surge and post-surge func t iona l  
tests are presented i n  t a b l e s  6-2 and 6-3. 
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Itcm 
I!o 

1 

_L_ 

2 

3 

r, 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 6-1. Surge and Cycle Test E q u i p n t  List 

Item 

Hand Valve 

F i l t e r  

essure Gage 

Pressure R e a l a t a  

Pressure Gage 

Hand Valve 

Solenoid Valve 

Hand Valve 

Pressure Gage 

Helium and N i t r e -  
gen Source 

Hand Valve 

Solenoid Valve 

Combination 
Pump and Valve 

croporous 

Ashcrof t 

Tescom Corp, 

Ashcroft 

Robbins Aviation 

o t ta  Valve Co 

Robbins Aviation 

Ashcroft 

Robbin Aviation 

otta Valve Co, 

ouse 

Remarks 

Angle Valve, 
3/8-in* 

i 1/2-in. S U ~ ~ I J  

Z-micron 

O'to 10,000 psi4 

Ca l .  date 12/8/t 
- t o e s  FS 

7000 psig In le t ,  
0 t o  7000 'psig 
outlet  

0 t o  10,000 psi4 
Oe2QS Gal. date 
12/8/66 

1/4-in. 

0 t o  10,oo 
0.296 FS 
Gal, date 
12/8/66 

3-way, I42-in. 

System Construct 
ed by NASA 
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Table 6-1, (continued) 

Item 
l!o. 

15 

- 

16 

17 

18 

Item 

Pressure Trans- 
ducer 

Oscillograph 
Recorder 

Electrical , 
SUPPlS 

Switch 

Nanufacturer 

Statham 

C.E.G. 

Plant Services 

Cutler-Hammer 

-~ 

Remarks 

Recording 
Cal.Qte 
12/19/66 
28 vdc and 
El5 vac 

SPST 

I 
L 

2 of 2 
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Figure 6-1. Typical Surge Waveform 
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SECTION V I 1  

LXIW TEMPERATURE TEST 

'7.1 

7.1.1. 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2.3 

?.2.& 

7.215 

7.3 

7.3.1 

7.4 

TEST REQUIREMEWS 

The tes t  specimen s h a l l  be subjected t o  a low temperature 
t es t  a t  +5 (+0,-4)OF t o  determine whether t he  environment 
causes degradation of deformation. 

The tes t  specimen s h a l l  be subjected t o  a func t iona l  tes t  i n  
accordance with sec t ion  I V  during t h e  low temperature t es t  
using helium as t h e  t es t  medium. 

TEST PROCEDURE 

The tes t  specimen w a s  i n s t a l l e d  i n  t h e  test  se tup  as shown 
i n  f i gu re s  4-1, 7-1 and 7-2, using t h e  t e s t  equipment l i s t e d  
i n  table 4-1. 

With  thermocouple 17 a f f ixed  t o  t he  specimen t h e  thermal chamber 
18 was cooled t o  +5"F and t h e  r d a t i . v e  humidity maintained a t  t h e  
prescrfbed 60 t o  90 percent. 

Temperature s t a b i l i z a t i o n  was achieved and a functional test  
w a s  performed. 

The chamber was returned t o  ambient temperature and a second 
funct ional  was performed. 

The specimen was v i sua l ly  inspected within one hour a f t e r  i t s  
return t o  ambient temperature. 

TEST RESULTS 

The specimen demonstrated no apparent adverse e f f e c t s  from 
thermal changes except f o r  a s l i gh t  increase i n  t he  low-pres- 
su re  torque- values as recorded i n  t h e  funct ional  data .  

TEST DATA 

The da ta  recorded during t h e  test are preaented i n  t a b l e s  
6-1 and 7-2. 
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SECTION V I 1 1  

HIGH TEMPERATURE TEST 

2.1 TEST REQUIREMENTS 

2.1 .I The tes t  specimen shall be subjected t o  a high temperature 
test  a t  160 (++,-O)OF f o r  a period of 72 (+2,-0) hours t o  
determine i f  t h e  environment causes degradation of performance. 

The tes t  specimen s h a l l  be subjected t o  a func t iona l  test i n  
accordance with s ec t ion  I V  during and after  t h e  high tempera- 
t u r e  test  using helium as t h e  tes t  medium. 

8.1.2 

8.2 

F.2.1 

8#2 .2  

8.2.3 

8.2.11 

c.2.5 

8.2.6 

8.3 

8.14 

TEST PROCEDURE 

The test specimen was i n s t a l l e d  i n  t h e  test  se tup  as  shown 
i n  f igures  4-1, 7-1 and 7-2 using t h e  equipment l i s t e d  i n  
t a b l e  -4-1. 

With t h e  thermocouFle 17 a f f ixed  t o  t h e  specimen, t h e  tempera- 
t u r e  of t h e  thermal chamber 18 was increased t o  16G'F a t  a 
rise rate of approximately 1" per  minute. The humidity was 
maintained a t  20 percent.  

T h i s  temperature was maintained f o r  72 hours a f t e r  temperatiire 
s t a b i l i z a t i o n .  

A funct ional  t e s t  was  performed while t h e  sample and chamber 
were a t  160°F. 

The chamber temperature was  returned t o  ambient conditions 
upon completion of t h e  func t iona l  test.  

Within one hour following t h e  establishment of ambient con- 
d i t i o n s ,  a v i sua l  inspect ion and funct ional  test, w a s  per- 
formed or; t h e  specimen. 

TFST RESULTS 

The test  specimen demonstrated no adverse e f f e c t s  from t h e  
thermal change. 

TEST DATA 

The da ta  recorded during and after t h e  test are presented i n  
t a b l e s  6-1 and 8-2. 
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SECTION IX 

9.1 

9.1.1 

9.1.2 

CYCLE TEST 

TEST REQUIREXEJTS 

The tes t  specimen s h a l l  be subjected t o  1000 cycles  during 
t h e  cyc le  tes t .  

Each cycle  s h a l l  cons is t  of pressur iz ing  t h e  i n l e t  por t  t o  
6000 ps ig  and then opening and c los ing  t h e  specimen. 
s h a l l  be t h e  test medium. 

GN2 

The specimen downstream pressure w i l l  be vented t o  below 
3100 ps ig  after  each cyc le ,  

A f;mct,ional tes t ,  as spec i f ied  i n  sec t ion  I V ,  s h a l l  he Fer-  
formed following t h e  completion of 50, lOC, 500 and 1000 
cycles.  

Q.2 TEST PROCEDUZ 

9.2.1 T h e  specimen w a s  i n s t a l l e d  i n  t h e  test se tup  as sbown i n  
f igures  6-2 and 6-3 u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  
6-1. 

9.2.2 A l l .  hand valves and regula tor  5 were adjusted f o r  zero pressure.  

9.2.3 Hand valve 2 w a s  opened and gage 4 was monitored fo r  a 70n0 
p i g  reading. Hand valve 9 was opened. 

9.2.h Regulator 5 was adjusted t o  e s t a b l i s h  a 6000 psig reading 
on gage 6 and hand valve 7 w a s  opened. 

9.2.5 The e l e c t r i c a l  network was adjusted t o  produce t h e  following: 

a. Solenoid valve 8 w a s  actuated t o  pressiir ize t h e  
specimen t o  6000 psig,  read from gage 6. 

b. Solenoid valve 13 was  actuated t o  c lose  t h e  ou t l e t  por t  
Hand valve '1.2 was during specimen opening and closing. 

p a r t i a l l y  opened. 

c.  Switch 18 was  closed t o  s igna l  t h e  440 vac r eve r s ib l e  
e l e c t r i c a l  motor U. t o  open and c lose  t h e  specimen. 

d,  Solenoid valves 8 and 13 were deactuated t c  vent pressure 
from t h e  specimen t o  below 3100 ps ig  downstream, read 
from gage 10. 



9.2.6 

9.3  

9.3.1 

9.3.2 

9.3.3 

9.4.3 

Functional tests were performed after 50, 100, 500 and 1000 
cycles of t h e  specimen. 

TEST RESULTS 

After 143 cycles,  t h e  torque required t o  operate t h e  valve 
exceeded t h e  10 foot-pounds sea t ing  and t h e  5 foot-pounds 
running torque,  Disassembly of t h e  valve revealed t h a t  t h e  
threads  of t h e  valve stem and a l s o  t h e  packing gland had 
f a i l e d  by excessive wear. 

The specimen was r e b u i l t  by t h e  vendor and returned. 
complete funct ional  test was performed before cycle t e s t i n g  
was  continued . 

A 

The r e b u i l t  specimen performed s a t i s f a c t o r i l y  during and 
a f t e r  1000 cycles of operation. 

TEST DATA 

Functional test da ta  after  50 and 100 cycles are shown i n  
tables 9-1 and 9-2. 

Complete funct ional  tes t  data  after t h e  valve was  r e b u i l t  
by t h e  vendor and funct ional  tes t  data  following 50, 100, 
500 and 1000 cycles are shown i n  t a b l e s  9-3 through 9-7. 

Figure 9-1 shows a c t u a l  damage t o  t h e  specimen a f t e r  143 
cyc f e s  . 

9-2 
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SECTION X 

SAND AND DUST TEST 

10.1 TEST REQUIREMENTS 

1.0.1.1 A sand and dus t  tes t  s h a l l  be performed on t h e  test specimen 
t o  determine i f  sand p a r t i c l e s  can cause malfunction. 

19*1.2 Sand and dus t  s h a l l  meet t h e  requirements as spec i f ied  in 
10.1.3 through 10.1.8. 

10.1.3 100 percent of t h e  sand and dus t  s h a l l  pass  through a 100- 
mesh screen, U. S. standard s i eve  series. 

98 (t-2) percent o f , t h e  sand and dus t  s h a l l  pass through a 140- 
mesh-screen, U. S .  standard s i eve  series, 

90 (22) percent of t h e  sand and dust  s h a l l  pass through a 200- 
mesh screen, U. S. standard s ieve  series. 

75 (+2] percent of t h e  sand and dus t  s h a l l  pass through a 325- 
mesh-screen, U.  S. standard s i eve  series. 

10.1..4 

10 .3 .5  

10.1.6 

10.1.7 Chemical ana lys i s  of t h e  dus t  s h a l l  be as follows: 

Substance Percent by Weight 

Si02 97 to 99 

Fe203 0 t o  2 

A1203 0 t o  2 

Ti02 0 t o  2 

ME0 e t o  1 

I n  organi e 1 os ses 0 t o  1 

10.1.8 

10.2 

10.2.1 

10.2.2 

A t e s t  chamber capable of maintaining t h e  temperature ;,t 
77°F and lhO°F with 100-to 500-cfm a i r  ve loc i ty  ava i l ab l e  
s h a l l  be used. 

TEST PROCEDURE 

The i n l e t  and o u t l e t  po r t s  were capped and t h e  t e s t  specimen 
w a s  placed i n  a sand and dus t  chamber. 

The dens i ty  of t h e  sand and dus t  was  maintained a t  0.1 t o  
0.25 gram pe r  cubic foot .  

10-1 

3 



10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.2.7 

10.3 

10.h 

l O . l h . 1  

10.4.2 

The i n t e r n a l  temperature of t h e  t e a t  chamber was set  a t  
77°F f o r  a period of 2 hours w i t h  an a i r  ve loc i t y  through t h e  
t e s t  chamber of 100 t o  500 feet per  minute. 

Immediately following t h e  2-hour period,  t h e  temperature 
was ra i sed  t o  160°F and maintained f o r  a period of 2 hours. 

The tes t  specimen was  removed from t h e  test  chamber after 
t h e  2-hour exposure period and allowed t o  cool t o  ambient 
temperature. 

The accumulated dus t  was removed from t h e  specimen by care-  
f u l l y  brushing, wiping, and shaking. The tes t  specimen was 
then examined for internal sand accumulation. 

Upon completion of t he  sand and dust  test ,  a funct ional  tes t  
was performed as spec i f ied  i n  sec t ion  I V .  

TEST RESULTS 

The tes t  specimen shared no de t e r i o r a t i on  o r  de formt fon  
a f t e r  t h e  sand and dust  test. 

TEST DATA 

Functional test da ta  recorded following t he  sand and dust  
test are presented i n  t a b l e  10-1. 

A repor t  on t h e  sand and dust  environment test performed 
by Associated Testing Laboratories, Inc. ,  is  shown i n  appendix 
I. 

10-2 
J 



4 rn 
b) 

E-c 

rn tn 
Q) 

3Tsd 
0 

0 0 0  

d o d o o d o  

0 0 0 .  
9 . 9  9 

- --.- .. 

. -, 

----I 
0 O s  

10-3 



SECTION X I  

SALT FOG TEST 

11.1 TEST RBQUIREHENTS 

11.1.1 

11.1.2 

A salt fog test  s h a l l  be performed pe r  KSC-STD-l61+(D), sec t ion  
17, t o  determine t h e  corrosive r e s i s t ance  of t h e  test specimen. 

The test s h a l l  be conducted with a temperature i n  t h e  exposure 
zone maintained a t  95 (+2, -4)"F. The salt  fog condi t ions 
maintained i n  a l l  parts of t h e  exposure zone s h a l l  be such 
t h a t  a clean fog- collecting receptac le  placed a t  any poin t  i n  
t he  exposure zone will c o l l e c t  from 0.5 t o  3 milliliters of 
so lu t ion  per hour f o r  each 80 square centimeters of horizon- 
ta l  co l l ec t ing  area (10 centimeters diameter) based on an 
average tes t  of a t  least 16 hours. 

11.1.3 The s a l t  used s h a l l  be sodium chlor ide  containing, on t h e  dry 
bas i s ,  not, more than 0.1 percent of sodium iodide and not 
more than 0.2 percent of t o t a l  impuri t ies .  Unless otherwise 
spec i f ied ,  a so lu t ion  s h a l l  cons is t  of 5 p a r t s  by w e i e h t  of 
sal t  i n  95 p a r t s  by weight of water containing not more than 
200 parts per  mi l l ion  of t o t a l  so l id s .  The so lu t ion  s h a l l  
be kept free from s o l i d s  by f i l t r a t i o n  o r  decantation. The 
so lu t ion  s h a l l  be adjusted t o  and maintained a t  a s p e c i f i c  
g rav i ty  of from 1.023 t o  1.037 and a reference temperature 
of 95°F. The pH of t h e  sa l t  so lu t ion  s h a l l  be s o  maintained 
tha t ,  t h e  so lu t ion  atomized a t  95 (+2, 4 ) " F  and co l lec ted  by 
t h e  method spec i f ied  i n  t h e  12.1.1, w i l l  be i n  t h e  FH range 
of 6.5 t o  7.2 
ac id  or  CP sodium hydroxide s h a l l  be used t o  ad,just t h e  pH. 

Only d i lu t ed  chemically pure (CP) hydrochloric 

11.1.4 The so lu t ion  s h a l l  be co l lec ted  by placing a minimum of two 
receptac les  such t h a t  one i s  placed nearest  t o  any nozzle and 
one is f a r t h e s t  from a l l  nozzles. Receptacles s h a l l  be placed 
s o  t h a t  they are not shielded by t h e  test  specimen and s o  that, 
no drops of so lu t ion  from t h e  test  specimen o r  o ther  sources 
w i l l  be col lected.  
sodium chlor ide  content and pH value when measured a t  a tempera- 
t u r e  of 95 (+2, -4)"F. 
receptac les  used may be combined t o  provide t h e  quant i ty  re- 
quired f o r  t h e  measurements Specified. 
hydrometer i s  acceptable  f o r  measurement of spec i f i c  grav i ty ,  
The pH measurement s h a l l  be made e1ectrometPicalI.y using a 
g l a s s  e lec t rode  with a sa tura ted  potassium chlor ide  bridge 
or  by a colorimetr ic  method such as hromothpol  blue, pro- 
vided t h e  r e s u l t s  are equivalent t o  those obtained with t h e  
e lec t romet r ic  methcd. 
each new batch of solut ion.  The measurement of both sodium 
chlor ide  and pH s h a l l  be m d e  following each test f o r  salt 
fog chambers i n  continuous use. 

The so lu t ion  s h a l l  have t h e  spec i f ied  

The s a l t  so lu t ion  from a11 co l l ec t ion  

A laboratory type 

The pH s h a l l  be measured when preparing 

11-1 



1.1.1.5 

11.1.6 

11.2 

11.2.1 

11.2.2 

11.2.3 

11.2.4 

11.2.5 

11.3 

11.4 

11.4.1 

11.4.2 

The tes t  chamber and a l l  accessor ies  s h a l l  be made of 
material such as rubber o r  p l a s t i c  t h a t  will not a f f e c t  t h e  
corrosiveness of t h e  fog. 
so t h a t  no d i r e c t  impingement of t h e  fog o r  dripping of t h e  
condensate on t h e  test specimen t akes  place. 
comes i n  contact  with t h e  test specimen s h a l l  not be returned 
t o  t h e  salt so lu t ion  reservoir .  
vented t o  prevent pressure buildup and al low uniform d i s-  
t r i b u t i o n  of salt fog. 

The chamber should be arranged 

Liquid which 

The chamber s h a l l  be properly 

A i r  en ter ing t h e  atomizer s h a l l  have a relative humidity of 
85 percent and be free of impur i t ies  puch as o i l  and d i r t .  

TEST PROCEDURE 

The test specimen was v i s u a l l y  inspected f o r  corrosion, d i r t ,  
and o i l y  film. A l l  unnecessary o i l y  films and d i r t  p a r t i c l e s  
were removed. 

The i n l e t  and o u t l e t  p o r t s  of t h e  tes t  specimen were capped 
and t h e  specimen was  placed i n  t h e  tes t  chamber. 

No corrosion spots  were observed. 

The test  chamber was operated according t o  t h e  speci f ied  
operat ing condit ions f o r  a period of 240 hours. 

A t  t h e  end of t h e  240-hour exposure period, t h e  t e s t  specimen 
was  removed from t h e  chamber and allowed t o  re turn  t o  ambient 
conditions. 

All salt deposi ts  were removed and t h e  specimen was v i s u a l l y  
inspected. 

TEST RESULTS 

The tes t  specimen showed no d e t e r i o r a t i o n  or  deformation 
after t h e  salt fog test .  

TEST DATA 

A photograph of t h e  test specimen after t h e  sal t  fog tes t  is  
presented i n  f i g u r e  11-1. 

Functional test da ta  recorded following t h e  salt fog test  are 
presented i n  t a b l e  11-1. 
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SECTION X I 1  

BURST TEST 

12.1 

12.1.1 

12.1.2 

?.2.2 

12.2.1 

1.2.2.2 

12.2.3 

12.2.h 

12.2.5 

12.2.6 

12.2.7 

12.2.8 

12.2.9 

12.2.10 

12.2.11 

TEST REQUIRFS-IENTS 

The  specimen s h a l l  be subjected t o  a hydrostat ic  pressure  of 
24,000 ps ig  t o  determine t h e  s t r u c t u r a l  i n t e g r i t y  of t h e  
specimen. 

The hydros ta t ic  pressure  s h a l l  be simultaneolasly appl ied t o  
t h e  specimen i n l e t  and o u t l e t  po r t s  with t h e  valve i n  t he  
open and closed posi t ions .  
f o r  5 minutes. 

The pressure  s h a l l  be maintained 

TEST PROCEDURE 

The test  setup was assembled as shown i n  f i gu re  3-1 using 
the  equipment l i s t e d  i n  t a b l e  3-1. 
were closed. 

A l l  valves and t h e  specimen 

Regulator 21 was adjusted f o r  zero o u t l e t  pressure.  

Hand valves 6 ,  7, 8 ,  9, 10 and 11 were opened t o  f i l l  t h e  
system with water. The  f i t t i n g s  a t  gage 3 and specimen 1 
were cracked as required t o  bleed trapped air.  
were then t ightened. 

The f i t t i n g s  

Hand valves 6, 8, 9 and 11 were closed. 

Hand valve 5 was  opened. Pneumatic source pressure was 3100 
ps ig  as indicated on gage U. 

Regulator 21 w a s  adjusted t o  e s t a b l i s h  a pressure  of 75 p i g  
as read on gage 15.  

Switch 17 was  closed t o  open solenoid valve l R ,  
began operating . Pump 19 

Pumping was continued u n t i l  specimen pressure as indicated 
by gage 3 was 24,000 psig.  
Pump * 

Switch 17 was opened t o  s top  t he  

The 24,000 psig pressure  was maintained f o r  5 minutes. 
specimen was  then checked f o r  leakage and d i s to r t i on .  

The 

Hand valves 8 and 11 were opened t o  vent pressure  from t h e  
specimen and gage. 

The test specimen was opened. Hand valves 8 and 11 were closed. 

12-1 



12.2.12 Steps  12.2.7 through 12.2.10 were repeated. 

12.3 TEST RESULTS 

The specimen s a t i s f a c t o r i l y  withstood t h e  24,000 ps ig  minimum 
burs t  pressure. 
t u r a l  damage. 

It d id  not  l eak  or  show any s igns  of s t ruc-  

12.4 TEST DATA 

Test data are presented i n  t a b l e  12-1. 

Table 2-1. Burst Test Data 

Ports  
Pressurized 

Pressurized in-  
le t  and o u t l e t  
por t  simultane- 
ously w i t h  t h e  
valve opened and 
w i t h  t h e  valve 
c 10s ed 

Minimum Burst 
Pressure 

12-2 
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MANUAL VALVE 

SAiiD AND DUST TEST 

f o r  

CHRY SLER CORPORATION 

Lab oratories, In c .  
Wayne, New Jersey 

Prepared Checked Approved 1 
L. Tabback F. Kopec I G .  Ciccone 



To subject the ubmitted Manual Valve to a Sand and Dust Test in 
accordance with the referenced specification. 

n uf 

tion or it: 

of It d: 

Chrysler Corporation 
Space Division 
Michoud Operations 
New Orleans, Louisiana 

S/N 60100412 

Specification KSC-STD-l64(D) 
dated Sepetember 12, 1964 

One 

Unclassified 

9.0 May 31, 1967 

L a ~ ~ ~ a t o r i e s ,  Inc. 

Re turned to 
Chrysler Corporation 

as no @vid@~c~ of ation of the Manual Valve as a 
of the Sand and Du 

0. M5 9 2- 7 512 P a g e 1  

Burlington, Massachusetts 

I 



conducted i n  accordance with Section 16 

lve was placed and dus t  t es t  chamber. The chamber 
d maintained a t  +77*F f o r  a period 

ed t o  and maintained a t  +1600F for 
The chamber temperature was then 

ion of t h i s  two-hour perfod, t h e  

Throughout the e n t i r e  sand nd dus t  test, t he  sand and dust  dens i ty  
w i ~ h l n  t he  chamber w 
cubfc fooe and t h e  8 

maintained between 0.1 and 0.5 gram per , 

d and dust  ve loc i ty  was maintained between 
The sand and dust  used i n  the  test nd 500 f e e t  per  minute, 

i n  Spec i f ica t ion  KSC-STD-l6C(D). 
was of an armgula s t r u c t u r e  h ~ ~ i n ~  the  cha rac t e r i s t i ca  described 

l e t i o n  OP the sand and dus t  test, t h e  Valve w a s  removed 
amber and allowed t o  cool t o  room ambient temperature. 
ated duet  was removed from the  Valve by wiping and the  

sually examined for evidence of deter iora t ion .  

est Chamber, manufactured by Associated Testing 
c. ~ M a n u f a c t u r i n ~  Divis ion) ,  Model SD-36-LC. 

Cal ibra t ion  d 3-30-67 
Cal ibra t ion  due date:  5-30-67 

l e t i o n  of t he  sand and duet 

i 
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